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Abstract 
This research investigated different forms of sex bias in teacher expectations relative to 
gymnastics performance. First, a laboratory experiment including 163 physical education 
teachers confirmed that stereotypes favorable to boys may influence teacher expectations in 
gymnastics. Next, a naturalistic study involving 15 teachers and 422 students showed that 
teachers expected no sex differences even though girls performed higher than boys. 
However, this sex bias was due to the reliance on non-diagnostic student personal 
characteristics favorable to boys rather than on a stereotype per se. These results suggest 
that egalitarian beliefs may mask a bias in favor of a social group when group differences 
do really exist, and that sex-biased teacher expectations do not inevitably involve an 
influence of sex stereotypes.  
  
 
Keywords: sex stereotypes; teacher expectations; accuracy; bias; performance; physical 
education. 
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Can Sex-Undifferentiated Teacher Expectations Mask an Influence of Sex Stereotypes? 
Alternative Forms of Sex Bias in Teacher Expectations 
Determining whether stereotypes are a source of teacher expectations is particularly 
important because such research goes to the heart of the question of whether teacher 
expectations contribute to social problems and inequalities. For example, expectations 
based on sex stereotypes may lead teachers to expect differences between boys and girls. 
These sex-biased expectations may result in a sex-biased treatment of students, which may 
in turn lead to sex inequalities (e.g., Nelson, 2002; Skrypnek & Snyder, 1982). This 
research will focus on the effects of sex stereotypes on teacher expectations in a domain 
subject to important sex differences (e.g., French Ministry of Education, 2000): physical 
education (PE) classes.   
The Influence of Sex Stereotypes on Teacher Expectations 
Sex stereotypes are people’s beliefs about the attributes that characterize men and 
women (e.g., Deaux & Major, 1987). Although they are usually considered as inaccurate 
(e.g., Fiske & Neuberg, 1990), they may sometimes be accurate (e.g., Judd & Park, 1993; 
Jussim, Eccles, & Madon, 1996), that is, they may correspond to the actual group 
differences on a particular dimension. Research focusing on the effects of sex stereotypes 
on teacher expectations have been mostly experimental (e.g., Tom, Cooper, & McGraw, 
1984; Van Matre, Valentine, & Cooper, 2000; for a meta-analysis, see Dusek & Joseph, 
1983), and reported that teacher expectations regarding academic performance (e.g., Tom et 
al., 1984; Van Matre et al., 2000) favor girls. For example, Van Matre and colleagues 
(2000) presented teachers with a description of a fictitious student and manipulated student 
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sex. Teachers were asked to predict students’ academic performance, and results showed 
higher teacher expectations for girls than for boys. 
Although this experimental paradigm has a long tradition of use in studies 
examining the effects of stereotypes on teacher expectations (e.g., Dusek & Joseph, 1983) 
and is useful to investigate stereotypes effects with a relatively high degree of 
methodological control (e.g., Van Matre et al., 2000), it has its own limitations.  Indeed, in 
such studies, students’ diagnostic information is (1) either not taken into account (e.g., Tom 
et al., 1984; Van Matre et al., 2000), or (2) maintained constant across social groups (e.g., 
Darley & Gross, 1983; Duncan, 1976). This restricts the external validity of such designs 
for several reasons. 
First, many studies showed that stereotypes are more powerful when perceivers 
have little information about targets, and less powerful when perceivers have a great deal of 
information about targets (see for a review Fiske, Lin, & Neuberg, 1999; see for a meta-
analysis Kunda & Thagard, 1996). These results bring into question the generalization of 
experimental studies that do not provide teachers with relevant student personal 
information with regard to the dimension being judged (e.g., Tom et al., 1984; Van Matre et 
al., 2000). Indeed, in the context of the classroom teachers have more personal information 
about their students, and may thus be less susceptible to relying on stereotypes than in a 
typical experiment.  
Second, the external validity of studies that maintain constant students’ personal 
characteristics is limited because in reality, girls and boys may differ on the stereotyped 
dimension (e.g., Jussim et al., 1996). The fact that teacher expectations are sex-
differentiated does not necessarily mean that they are biased by sex stereotypes, because 
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they may correspond to the actual sex differences on the dimension being judged (e.g., 
Jussim et al., 1996; Van Matre et al., 2000). It is important to note that this accuracy occurs 
at the group level. For example, expectations based on an accurate stereotype that boys are 
better than girls in sports could be accurate when boys perform better than girls on average. 
When applied to a particular individual group member, these stereotype-based expectations 
are likely to be inaccurate because group members are usually variable on a particular 
dimension.  
Very few studies have taken into account the actual sex differences in a natural 
setting (e.g., Jussim, 1989; Jussim & Eccles, 1992; Jussim et al., 1996; Madon et al., 1998). 
Jussim and colleagues (1996) and Madon and colleagues (1998) measured several students’ 
background variables like previous standardized test scores and previous year grades in 
addition to student sex. They reported that teachers expected girls to perform higher than 
boys in mathematics. But more importantly, these sex-differentiated expectations 
corresponded closely to the actual sex differences in mathematics. The authors then 
concluded that teacher expectations were not biased by student sex and were an accurate 
reflection of the reality. 
Comparing the Expected and Real Sex Differences: A More Accurate Index of Bias 
These studies highlight the necessity of comparing the expected sex differences to 
the actual sex differences in order to determine whether sex stereotypes bias teacher 
expectations (e.g., Jussim et al., 1996; Madon et al., 1998). Within this approach, teacher 
expectations are considered as biased only when the expected sex differences do not 
correspond to the actual sex differences. The implications of this approach are that sex-
differentiated teacher expectations may be accurate when they correspond to the actual sex 
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differences, and sex-undifferentiated teacher expectations may be inaccurate when real sex 
differences do exist. This is clearly a more valid way of determining sex bias than merely 
examining if teacher expectations are sex-differentiated. 
Moreover, this approach allows for the assessment of different forms of stereotype 
bias (Jussim, 1991; Jussim et al., 1996). On the one hand, when no group difference exists 
or when the group difference and the stereotype are in the same direction, the typical 
stereotype effect may be found, leading teachers to exaggerate the real sex difference.  On 
the other hand, the group difference and the stereotype may push in opposite directions. For 
example, Beyer (1999) found that people generally believe that men have higher college 
grade point averages (GPA’s) than do women, when, in fact, women generally have higher 
GPA’s than do men. As a consequence, the stereotype may lead teachers to significantly 
underestimate the real sex differences, and in the extreme, teachers may expect no sex 
difference, even though there really is one. Thus, the lack of expected difference, in this 
context, may be interpreted as another form of stereotype effect.  
This is important because the typical experimental research on the influence of 
stereotypes on person perception assumes that believing groups differ constitutes 
stereotyping (see for a review Fiske et al., 1999), and implies that believing that individuals 
belonging to different groups do not differ is the only way to reach an accurate or valid 
judgment about those individuals. A few studies have started to question this implicit 
assumption (e.g., Wolsko, Park, Judd, & Wittenbrink, 2000), and the current paper is aimed 
at extending this line of research, by arguing   It is clear, however, that: 1) sometimes, 
individuals from groups really do differ; so that 2) in such cases perceiving a difference 
will be most accurate, and failing to perceive a difference may reflect bias. It is thus 
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important to understand different ways in which stereotypes bias person perception forms 
of group bias, not only the typical bias leading to group-differentiated teacher expectations 
when there are no real differences between groups.  However, to our knowledge, no study 
yet has provided empirical support for the existence of other forms of group-biased 
expectations. 
The Present Research 
The goals of this research were to examine (1) whether sex stereotypes bias teacher 
expectations similarly in an experimental context (with little student personal information) 
versus a naturalistic context (with ample student personal information), and (2) alternative 
forms of stereotype bias depending on the degree of inconsistencies between stereotypes 
and real sex differences. 
To address these issues, this research was conducted in the context of PE classes in 
France. We reasoned that PE is an appropriate context for several reasons. First, PE is 
subject to important sex differences in grades, boys obtaining generally from one to two 
more points – on a scale ranging from zero to twenty points – than girls in PE classes 
(French Ministry of Education, 2000). Moreover, sex stereotypes favorable to boys are still 
present in sports (e.g., Bowker, Gadbois, & Cornock, 2003; Jacobs & Eccles, 1992; 
Koivula, 1999). Given that sex stereotypes and sex differences exist in PE classes, this 
context seems to be appropriate to examine sex stereotypes effects on teacher expectations 
when real sex differences exist. 
Second, although sex stereotypes and sex differences in PE achievement are 
consistent, they may be inconsistent in particular situations. Indeed, PE is a multifaceted 
school subject comprising a variety of physical activities that are compulsory for all 
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students (Wang, Papaioannou, Sarrazin, Jaakkola, & Solmon, 2006). Whereas boys are 
likely to perform higher than girls in many activities involving strength and speed (e.g., 
athletics, team sports) (e.g., Thomas & French, 1985), girls may perform as well as boys or 
better than them in activities that involve expressivity and fine motor skills (e.g., 
gymnastics, dancing) (e.g., Eccles & Harold, 1991). Therefore, real sex differences and the 
stereotype about male superiority in sports may be in the same direction in some physical 
activities and in opposite directions in other activities. In this research, gymnastics was 
chosen because this activity may generate sex differences in favor of girls (e.g., Eccles & 
Harold, 1991). Although some particular gymnastic activities may favor boys because they 
involve strength (e.g., pommel horse), gymnastics in general requires grace and 
expressivity and should thus favor girls. As an illustration, 78,4% of people practicing this 
activity in France are females (MJS Stat-Info, Ministry of Youth and Sports, 2004). 
Moreover, gymnastics taught in PE classes requires expressivity and fineness because PE 
teachers generally choose to teach floor gymnastics and acrobatic elements more than 
exercises requiring strength. In this situation, girls are likely to perform better than boys. 
Consequently, real sex differences in gymnastics performance and sex stereotypes 
associated with sports may be in opposite directions. This allowed us to investigate forms 
of sex bias different from the typical group-differentiated teacher expectations examined in 
the literature. In this context, do teachers rely on sex stereotypes when elaborating their 
performance expectations? Or are they unaffected by a sex stereotype that is contradictory 
with the actual sex differences? 
Before investigating these questions, it seemed necessary to demonstrate that 
teacher expectations may be affected by the stereotype about male superiority in sports in 
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the particular context of gymnastics teaching. Indeed, teachers could be aware that sex 
differences in this activity differ from other activities, and may therefore think that this 
stereotype is not applicable. To answer this question, Study 1 used the classic experimental 
paradigm by manipulating student sex while holding constant students’ personal 
characteristics. This methodology was chosen because as noted earlier, its strength is to 
isolate stereotypes effects by rendering social category orthogonal to personal 
characteristics. This rigorous manipulation of the variables is useful for identifying whether 
stereotypes may influence teacher expectations (e.g., Madon et al., 1998).  
Next, the second step of this research (study 2) was to investigate the effect of this 
stereotype on teacher expectations in a naturalistic study that took into account several 
student personal characteristics (e.g., standardized test scores, previous grades, motivation) 
in addition to student sex. This methodology was chosen because first, teachers in this 
context have more personal information and could be less susceptible to stereotype effects; 
second, counter-stereotypic sex differences may exist in this context, resulting in unusual 
forms of stereotype bias such as the underestimation of sex differences or even the absence 
of expected sex differences. 
Study 1 
The first step of this research was to conduct a laboratory experiment examining 
whether teacher expectations about students’ performance in gymnastics were based on sex 
stereotypes.   Teachers were provided with information about student sex and performance 
on a gymnastics task. Given that boys’ and girls’ performance was held constant in this 
experiment, expectations that differed according to student sex were interpreted as being 
influenced by sex stereotypes. Stereotypes were expected to influence teacher expectations 
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in the typical way assessed in experiments, by leading teachers to expect imaginary sex 
differences. Although the lack of real differences between groups was artificially 
constructed, the experiment also had two aspects that substantially strengthened its 
ecological validity: perceivers viewed videos of actual students performing actual 
gymnastics routines, and genuine PE teachers participated in this study (in contrast, for 
example, to the prevalent use of college students as perceivers in studies of stereotypes). 
A second goal was to assess whether stereotype effects on teacher expectations were 
moderated by teachers’ sex. Given that teachers are members of a sex category (i.e., male 
or female), they may be differently affected by sex stereotypes. According to the social 
identity theory (e.g., Tajfel & Turner, 1979), individuals may adopt stereotypes that are 
favorable to their ingroup, in order to have a positive social identity. It was thus 
hypothesized that stereotypes favorable to boys would be more powerful among male 
teachers than among female teachers. 
Method 
Participants 
One hundred and sixty three PE teachers (81 women and 82 men; M age = 40.6 
years, SD = 11.4) teaching in 35 schools voluntarily participated in this experiment.  
Design  
Student sex was manipulated in a between-group design, so that one boy or one girl 
was presented to the teacher. Sex was indicated by the video and the name of the student 
(Antoine or Elodie) which was verbally presented by the experimenter and written on the 
questionnaire.  
Criteria 
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In many situations, including gymnastics performance, there is no gold standard for 
assessing the quality of a performance.  Gymnastics is not like the 100-yard dash or a 
basketball game, which have objective metrics (speed and points, respectively).  The only 
criterion that exists for determining the quality of gymnastics performance is the judgment 
of trained experts.  Using trained experts is a well-known method well-established in the 
accuracy literature for maximizing the quality of criteria, when no objective criteria exist 
(e.g., Jussim, 2005; Ryan, 2002).  The present study, therefore, used the judgments of 
trained experts to select male and female students whose quality of gymnastics 
performances were identical. 
The videos were selected for the experiment from among a set of videos sequences 
that were evaluated by three gymnastics experts, who had been practicing competitive 
gymnastics for at least five years. Although experts are not always correct, they are 
typically far more knowledgeable, experienced, and accurate than are naive judges (Jussim, 
2005; Ryan, 2002).  A particular concern in this research, however, was the possibility that 
the experts themselves may have been biased by sex stereotypes.  Therefore, precautions 
were taken to further reduce the possibility of the experts themselves being biased by sex 
stereotypes: (1) The experts were asked to evaluate the students as accurately as possible. 
Several studies indicated that when perceivers are motivated to elaborate an accurate 
impression of the target, they allocate more attention to target’s individuating information 
(e.g., Madon, Guyll, Hilbert, Kyriakatos, & Vogel, 2006), and their judgments are not 
affected by stereotypes (e.g., Judice & Neuberg, 1998; for a review see Snyder & Stukas, 
1999); and (2) the ratings were made in reference to standardized criteria relative to the 
execution of the task. More particularly, expert judges rated each student on a scale from 1 
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to 7, each grade referring to a particular position of the body. For example, a grade of “1” 
referred to a complete absence of straightness of the different parts of the body when 
passing the vertical line, whereas a grade of “7” referred to a perfect straightness of the 
body from the vertical line until arriving on the ground. The fact that the standards of 
judgment were identical for all of the experts limited the phenomenon of shifting standards 
(Biernat & Manis, 1994; Biernat, Manis, & Nelson, 1991)1.   In addition, the experts 
observed each students’ performance three times.  In much the same way as assessing some 
construct with multiple questions increases the reliability of the questionnaire by reducing 
random error, this method also reduces random error in the final, overall, ratings.        
In order to avoid ceiling or floor effects in teachers’ judgments, we selected students 
who received a score of 4 by the all three gymnastics experts. Finally, eight students (four 
girls and four boys) were chosen in order to control potential effects of students’ 
information other than sex (e.g., physical appearance, clothes) on teacher expectations. 
Experimental Task and Procedure 
Teachers were run individually in a classroom. After being told that the experiment 
consisted of predicting the performance of a student in gymnastics, they were given the 
following instruction: “You are going to watch a student completing a gymnastics task, and 
you will be asked to predict his/her future behavior (i.e., gymnastics performance), 
knowing that he/she completed this task at the beginning of a gymnastics course.” It was 
also said that the student was 13 years old, that he / she was in the 8th grade and had no 
school delay. Then the participants watched a videotape showing the student completing a 
gymnastics task (a stretched handstand back-drop) and lasting four seconds. This motor 
task was chosen because, for many gymnastics experts, stretched handstand is a 
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fundamental element underlying many gymnastics elements. Past studies reported a good 
predictive validity of this test, showing that it is positively correlated to gymnastics self-
concept (rs > .55) (Chanal, Marsh, Sarrazin, & Bois, 2005; Marsh, Chanal, & Sarrazin, 
2006) and PE grade in gymnastics (r > .64) (Boiché, Sarrazin, Grouzet, Pelletier, & Chanal, 
in press). Accordingly, this test seems to be diagnostic of actual and perceived performance 
in gymnastics. 
Teachers’ Expectation 
After watching the videotape, all participants filled out a questionnaire to indicate 
their expectations about that students’ performance at the end of the 10-week period of 
gymnastics lessons, in addition to a manipulation check item regarding the students’ sex.  
Teachers’ performance expectations were measured by one item, similar to the one used by 
Jussim and colleagues (1996): “According to you, how good will this student be in 
gymnastics?”. Teachers answered on a 7-point scale, ranging from (1) “very bad” to (7) 
“very good”.  
Results and Discussion 
Preliminary Analyses 
The analyses of the manipulation check item showed that all of the teachers 
correctly perceived the student sex. However, three teachers (one woman and two men) did 
not indicate their expectations about the student. They were not included in the following 
analyses. Before performing the primary analyses, we tested whether there were significant 
differences among the set of four male students and among the set of four female students.  
A one-way analysis of variance (ANOVA) examined whether there were differences in 
responses to the male targets, and another one-way ANOVA examined whether there were 
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differences in responses to the female targets. No significant main effects were found, Fs < 
1.37, ns, showing that teachers did not expect differences between the four girls and 
between the four boys. Thus, we combined in a first group the four girls to reflect the “girl 
target” and in a second group the four boys to reflect the “boy target”. 
Main Analyses 
To assess the impact of student sex on teacher expectations, a 2 × 2 (student sex × 
teacher sex) ANOVA was performed on performance expectations. The main effect of 
student sex was significant, F (1, 156) = 11.66, p < .001 , η2 = .07, indicating that teachers 
believed boys (M = 4.82, SD = 0.90) would perform higher than girls (M = 4.32, SD = 0.99) 
in gymnastics. Despite the identical ratings the male and female students received from the 
experts, teacher expectations were apparently biased by the sex stereotypes about male 
superiority in sports (e.g., Bowker et al., 2003; Koivula, 1999) and corroborates previous 
findings showing the influence of this stereotype on parents’ perceptions (e.g., Fredricks & 
Eccles, 2005).  
Moreover, neither the main effect of teacher sex [F (1, 156) = 0.17, p > .60 , η2 = 
.001], nor the two-way interaction student sex × teacher sex [F (1, 156) = 0.34, p > .50 , η2 
= .002] were significant., male and female teachers expecting the same differences between 
boys’ and girls’ performance. This finding does not corroborate our hypothesis based on 
social identity theory (e.g., Tajfel & Turner, 1979). 
The first step of this research was to examine whether the stereotype about male 
superiority in sports affected teacher expectations regarding students’ gymnastics 
performance, in a laboratory experiment providing a relatively high degree of 
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methodological control. We found that stereotypes did influence teacher expectations, 
suggesting that the stereotype about male superiority in sports may be influential even in 
gymnastics, a sport sex-typed as feminine (e.g., Koivula, 1999; Riemer & Visio, 2003). 
More particularly, stereotypes manifested their influence in the typical way found in 
experiments, leading teachers to expect gymnastics differences between boys and girls, 
even though there were no differences in their actual performance.  
This experimental methodology, based on a rigorous manipulation of the variables, 
enabled us to determine whether sex stereotypes may influence teacher expectations. 
However, as noted earlier, this paradigm is limited because on the one hand, teachers have 
less relevant information about students than in a naturalistic context, and on the other 
hand, it does not take into account the real sex differences that may exist between girls and 
boys. To overcome this limitation, Study 2 was carried out in a natural educational setting 
and took into account several student personal characteristics. This allowed us to compare 
the expected sex differences to the actual sex differences, in order to evaluate the extent of 
sex bias in the actual educational context.  
Study 2 
The goal of this study was to investigate the effects of sex stereotypes on teacher 
expectations regarding students’ performance in gymnastics in a naturalistic study. Few 
studies of the role of sex stereotypes in teacher expectations have been conducted in a 
natural setting (see Jussim & Eccles, 1995; Jussim et al., 1996; Madon et al., 1998, for 
exceptions). Contrary to a typical experiment, in this context, girls and boys may differ on 
dimensions relative to stereotypes. Consequently, in contrast to an experiment, simply 
demonstrating that teachers expect boys and girls to perform differently is not sufficient to 
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demonstrate a bias in a naturalistic study (e.g., Jussim et al., 1996).  Instead, it is necessary 
to show that the expected sex differences do not correspond to the existing sex differences.  
To answer this question, this study was based on the reflection – construction model 
(Jussim, 1991; Jussim et al., 1996), which addresses two broad issues related to stereotypes: 
content and process. The first step of the model consists of examining issues of stereotype 
content: Do teachers expect sex differences in performance? How accurate are these 
expected sex differences (or lack of differences)? This involves determining whether 
teacher expectations of individual students, aggregated across all students in each of two 
groups, correspond to the actual aggregated differences among the students in those groups. 
Teacher expectations could be inaccurate in either of two directions: 1) They might 
overestimate differences between groups (in the extreme, they might expect a difference 
when none existed); or 2) they might underestimate differences between groups (in the 
extreme, they might expect no difference, when one existed). 
The second step of the model consists of examining issues of stereotype process, 
that is how teacher expectations became accurate or inaccurate: Did they rely on student 
sex and/or on students’ personal characteristics when judging them? Did such reliance 
influence the extent to which teacher expectations of sex differences corresponded to the 
actual sex differences between the groups? 
These content and process issues are addressed in term of a conceptual model 
describing relations between targets’ group membership (e.g., student sex), targets’ 
personal characteristics, and teacher expectations (see Figure 1).  
In the model, r1 is the correlation between targets’ personal characteristics and their 
group membership (i.e., male vs. female).  r1 is the real group difference.  r2 is the 
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correlation between targets’ group membership and teacher expectations.  r2 is the expected 
difference. Path A represents the influence of targets’ personal characteristics on teacher 
expectations, and Path B represents the influence of targets’ group membership on teacher 
expectations (i.e., teachers’ stereotype). 
First, the accuracy of teacher expectations of group differences is assessed with a 
simple comparison of r2 to r1. When r2 > r1, the expected group difference exceeds the real 
group difference, indicating that teachers exaggerated real group differences. When r2 < r1, 
the expected group difference is less than the real group difference, indicating that teachers 
underestimated real group differences. Finally, when r2 = r1, the expected group difference 
corresponds to the real group difference, indicating that teacher expectations are accurate.  
Next, the model identifies the sources that contributed to the expectations of group 
differences: students’ personal characteristics and/or stereotypes. In this study, students’ 
personal characteristics included performance, perceived competence, motivation in 
gymnastics, past PE grades and academic achievement, and participation in sports. 
Students’ motivation and perceived competence in gymnastics as well as previous grades in 
PE were taken into account because previous research clearly showed that this background 
information serves as a basis of teacher expectations (e.g., Jussim & Eccles, 1992). 
 In addition to these variables, student sex was included as a predictor of teacher 
expectations. In terms of the model, targets’ personal characteristics influence teacher 
expectations when Path A  0, and stereotypes influence teacher expectations when Path B 
 0. Inaccurate teacher expectations of group differences could be caused by relying on 
stereotypes but also by relying on inaccurate students’ characteristics. On the contrary, 
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accurate teacher expectations may be caused by relying on accurate students’ 
characteristics and/or accurate beliefs about group differences (stereotypes).  
Given that sex stereotypes and real sex differences were expected to push in 
opposite directions, it was hypothesized that teacher expectations would underestimate the 
real sex differences (content part of the model). This underestimation would be explained 
by a reliance on a sex stereotype favorable to boys, represented by a path coefficient (i.e., 
Path B) significant and in a direction opposite to the zero-order correlation between teacher 
expectations and student sex (process part of the model). 
Method 
Participants  
Fifteen teachers (10 men and 5 women from 30 to 55 years old) and 422 students 
(234 boys and 188 girls; M age = 13.58 years; SD = 1.22) from 24 classes (from the sixth to 
the ninth grade) volunteered to participate in this study.  
Procedure 
This study was conducted at the first lesson of a 10-week period of gymnastics 
taught in PE lessons. Students filled out an anonymous questionnaire assessing several 
background characteristics. Then, they completed a standardized test of gymnastics that 
was videotaped as an assessment of their performance. Between the first and second 
gymnastics lessons, teachers filled out a questionnaire measuring their expectations 
regarding performance for each of their students. Although teachers rated their students 
after the first gymnastics lesson, teachers had been interacting with their students in PE 
classes for at least three months. 
Measures 
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 Teacher expectations.  Teachers indicated their expectations relative to students’ 
performance at the end of the 10-week period of gymnastics lessons using the same item as 
described in Study 1: “According to you, how good will this student be in gymnastics?”. 
Teachers answered on a 7-point scale, ranging from (1) “very bad” to (7) “very good”. 
Performance in gymnastics. Three experts in gymnastics evaluated each student 
performing the same task as in Study 1 on the same 7-point scale (α = .92). The same 
procedures used in Study 1 were used in Study 2 to maximize the validity of the experts’ 
ratings. 
Student self-determined motivation for gymnastics. Student motivation was assessed 
by self-determined motivation (Deci & Ryan, 1985) for gymnastics, which was measured 
by an adapted French version of the Sports Motivation Scale (SMS, Brière, Vallerand, 
Blais, & Pelletier, 1995). This questionnaire is composed of seven subscales of the 
intrinsic/extrinsic motivation continuum developed by Vallerand (1997) and begins by the 
following sentence: “I participate in gymnastics classes:…”. Four items measured the 
“intrinsic motivation to knowledge” (IMK) and the “intrinsic motivation to 
accomplishment” (IMA) (e.g., “for the satisfaction I experience while I am mastering my 
abilities”), four items measured the “intrinsic motivation to stimulation” (IMS) (e.g., “for 
the excitement I feel when I am really involved in the activity”), four items measured the 
“identified extrinsic motivation” (IEM) (e.g., “because what I learn in this activity will be 
useful later”), four items measured the “introjected extrinsic motivation” (INEM) (e.g., 
“because I would feel guilty if I could not succeed in this activity”), five items measured 
the “external regulation motivation” (ERM) (e.g., “because that is what I am supposed to 
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do”), and five items measured “amotivation” (AM) (e.g., “I do not know why I participate 
in gymnastics, if I could, I would get exempted”). The students answered on a 7-point scale 
from (1) never to (7) always. In this study, each subscale presented an acceptable internal 
consistency (αs > .70). The average of items of each subscale was then computed. Finally, 
we decided to use the self-determination index to reduce the number of the variables. This 
index rests on the existence of a quasi-simplex (ordered correlation) pattern between the 
seven subscales of motivation (e.g. Li & Harmer, 1996). The index was calculated by 
giving each subscale a specific weight according to its respective place on the self-
determination continuum, multiplying this weight by the score of the subscale, and adding 
the scores of all subscales to derive a single score. Thus, the scores for the three types of 
intrinsic motivation were averaged and assigned the highest positive weight (+2) because 
intrinsic motivation is the highest self-determined form of motivation. Identified extrinsic 
motivation, a self-determined type of extrinsic motivation, was assigned a lower weight 
(+1). The scores for external regulation and introjection were averaged and assigned a 
negative weight (-1), and amotivation, which represents the absence of self-determination, 
was weighted highly negatively (-2). Support for the validity and reliability of this type of 
composite index has been obtained in several studies (see Ryan & Connell, 1989; 
Vallerand, 1997; Vallerand & Fortier, 1998; Vallerand & Losier, 1999). 
Perceived competence is defined as the individual’s perception of his or her current 
competence (e.g., Wigfield & Eccles, 2000).  Previous research (Boiché et al., in press; 
Chanal et al., 2005; Marsh et al, 2006) established the validity of the three items used in the 
present study to assess perceived gymnastics ability (for example: “I feel that my 
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competence in gymnastics is:”). Answers were on a 7-point scale ranging from (1) very 
bad, to (7) very good. In the present study, internal consistency was high (α = .90). The 
items were combined by computing their mean. 
Other student personal information. Time spent on participation in sports as an 
after-school activity, past PE grades and academic achievement were also expected to 
influence teacher expectations. Indeed participation in sports and PE grades may be 
interpreted as an indicator of competence in sports, and a “halo” effect of academic 
achievement on teacher expectations may be expected. Participation in sports was 
measured by an item: “How much time per week outside of school do you spend on sports 
activities?” and students were divided into six categories: those who did not spend time 
doing sports, those who spent from 1 to 2 hours doing sports, from 2 to 4, 4 to 6, 6 to 8, and 
more than 8 hours per week. PE and academic achievements were assessed by computing 
respectively the average of the previous grades in PE during the school year and the 
average of the grades received in the other school subjects.   
Results and Discussion 
Nonindependence of Teacher Expectations.   
Because teachers rated all of the students in their classrooms, their expectations 
were not independent of one another. Traditional regression models are limited because 
they ignore the nesting of individuals within larger groupings, such as classrooms. Not 
attending to the multilevel nature of data introduces bias into the analyses, by assuming 
many more degrees of freedom than actually exist. Consequently, the standard errors of the 
estimated parameters are biased downward. Hierarchical linear models are a more 
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appropriate analytical approach than are traditional regression models because they take 
into account the hierarchical structure of data. Thus, in this study, all correlations were 
rendered independent from students’ classrooms with multilevel modelling (Bryk & 
Raudenbush, 1992) using the MlwiN 1.10 software (Rasbash, Browne, Healy, Cameron, & 
Charlton, 2001).  
Overview of Main Analyses 
Two sets of analyses were performed addressing two questions: (a) did teachers 
expect performance differences between girls and boys? and (b) did boys and girls really 
differ in their performance? 
Second, multilevel models examined the processes leading teachers to their 
expected sex differences and similarities. These analyses addressed whether teachers relied 
on stereotypes, students’ personal characteristics, or both when arriving at their 
expectations.  
The Accuracy of Teachers’ Expectations for Boys and Girls  
Table 1 presents descriptive statistics and correlations between teacher expectations, 
student sex and students’ personal characteristics, that were standardized and rendered 
independent from students’ classroom by the estimation of hierarchical linear models. 
Correlations showed that teachers did not expect sex differences in performance, r(422) = 
.07, p > .10. Next, we examined the actual differences between girls’ and boys’ 
performance. The analyses indicated that girls performed significantly higher than boys, 
r(422) = -.18, p < .001. 
A test of comparison of correlations (Cohen & Cohen, 1983, p.57) showed that the 
expected sex differences were significantly different from the real sex differences, t(419) = 
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4.84, p < .001. These content analyses indicated that teacher expectations were biased: 
teachers did not expect sex differences in performance even though girls performed better 
than boys.  Given that initial performance is a strong predictor of performance at the end of 
the period of lessons (e.g., Trouilloud, Sarrazin, Martinek, & Guillet, 2002), we can 
conclude that teacher expectations were inaccurate. Interestingly, they were inaccurate not 
because they created imaginary differences when none existed, nor because they 
exaggerated real differences. Instead, teacher expectations were inaccurate because they 
teachers perceived boys and girls as similar, when, in fact, girls outperformed boys.   
Sources of Teacher Expectations 
The follow-up analyses more deeply probed the processes by which teachers arrived 
at their inaccurate sex-undifferentiated expectations of performance. To do so, we 
examined which variables predicted teacher expectations (i.e., students’ personal 
characteristics and student sex). 
Predictors of performance. Before investigating the sources of teacher expectations, 
preliminary analyses determined, among the students’ characteristics, which ones could be 
considered as reliable predictors of students’ performance, by examining which student 
characteristics significantly predicted student performance. Two two-level random intercept 
models were formulated to examine the predictors of students’ performance, with the 
individual student on level 1, and the class on level 2. As a first step, a Model 0a was 
estimated, which models variation only in the intercept. This model is useful because it 
yields a decomposition of the total variability of performance into two parts: one due to the 
individual, and one due to the class level. Next the model 1a was estimated, including the 
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potential predictors of performance (i.e., perceived competence, self-determined 
motivation, participation in sports, PE and academic achievement, sex).  
Results showed that the reduction of the deviance of Model 1a, compared with 
Model 0a, was significant ( = 158.3 with 6 degrees of freedom; p < .001), indicating the 
better fit of this overall model compared with Model 0a. Model 1a revealed a significant 
effect of perceived competence (ß = .46, p < .001), student sex (ß = -.24, p < .001), and a 
marginally significant effect of self-determined motivation (ß = .09, p < .10). We concluded 
from these analyses that these variables were diagnostic of students’ performance in 
gymnastics, whereas participation in sports, PE and academic achievement were not. 
Predictors of teacher expectations. Next, teacher expectations were regressed on 
students’ personal characteristics and student sex. These predictors were included 
progressively in three two-level random intercept models: the empty Model 0b, the Model 
1b in which diagnostic student personal characteristics (i.e., performance, perceived 
competence, self-determined motivation) and student sex were added as predictors, and the 
Model 2b in which non diagnostic student personal characteristics (i.e., PE and academic 
achievement, participation in sports) were added as predictors. 
When personal characteristics diagnostic of students’ performance in gymnastics 
were added as predictors (Model 1b), the reduction of the deviance of this model, compared 
with the Model 0b, was significant ( = 140.9 with 4 degrees of freedom; p < .001), 
indicating the better fit of this overall model compared with Model 0b. Model 1b revealed a 
significant effect of gymnastics performance (ß = .27, p < .001), perceived competence (ß = 
.23 , p < .001), and self-determined motivation (ß = .14, p < .01) on performance 
expectations. In other words, teacher expectations were higher for students with high 
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perceived competence, performance and self-determined motivation, than for students with 
low perceived competence, performance and self-determined motivation.  
However, independently of these characteristics, student sex also predicted teacher 
expectations (ß = .10, p < .05).  Teachers expected boys to perform higher than girls, when 
controlling for the previous variables. The direction of this path coefficient is opposite to 
the zero-order correlation between student sex and performance, and suggests that the 
reliance on a sex stereotype favorable to boys explained why teacher expectations 
underestimated the real sex differences. This, however, turned out not to be the case, as 
shown in the next set of analyses.   
Model 2b examined whether teacher expectations were based on students’ 
characteristics that were not diagnostic of gymnastics performance (i.e., PE and academic 
achievement, participation in sports), in addition to the previous variables. Results showed 
that the reduction of the deviance of this model, compared with Model 1b, was significant 
( = 75.5 with 3 degrees of freedom; p < .001), indicating the better fit of this overall 
model compared with Model 1b. The multilevel analysis indicated that the diagnostic 
student personal characteristics (included in model 1b) still predicted significantly teacher 
expectations – gymnastics performance (ß = .24 , p < .001), perceived competence (ß = .18 
, p < .001), and self-determined motivation (ß = .11, p < .05). 
More important, Model 2b showed that student sex did not significantly predict 
teacher expectations (ß = -.00, p > .50).  In other words, the sex stereotype effect that 
appeared in Model 1b was spurious.  Why did it occur?  Because teachers also relied on 
nondiagnostic student personal information that favored boys.  Specifically, Model 2b also 
showed that the nondiagnostic student personal characteristics also predicted teacher 
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expectations.  PE achievement (ß = .33, p < .001) and participation in sports (ß = .11, p < 
.01) significantly predicted teacher expectations, even though these characteristics were 
unrelated to actual performance in Model 1a. 
These analyses indicated that teacher expectations were based on students’ personal 
characteristics: performance, perceived competence and self-determined motivation in 
gymnastics, past experience in PE and participation in sports. When controlling for these 
variables, student sex had no influence on teacher expectations. In other words, they did not 
rely on a sex stereotype for their expectations. This result is consistent with abundant 
laboratory and field research showing that perceivers evaluate targets far more on the basis 
of targets’ personal characteristics than on targets’ group membership when provided with 
targets’ individuating information (e.g., Krueger & Rothbart, 1988; see Fiske & Neuberg, 
1990; Jussim, 1991, for reviews).  
However, these results show that relying on students’ personal characteristics did 
not enhance the accuracy of teacher expectations. Instead, teachers based their expectations 
on nondiagnostic characteristics favorable to boys, namely past experience in PE and 
participation in sports. In turn, these characteristics accounted for teachers failing to see a 
sex difference that actually existed.   
General Discussion 
The purpose of the current research was to examine (1) whether sex stereotypes bias 
teacher expectations similarly in an experimental (with little student personal information) 
versus a naturalistic context (with ample student personal information), and (2) alternative 
forms of stereotype bias depending on the degree of inconsistencies between stereotypes 
and real sex differences. Results suggest that sex stereotype biased teacher expectations in 
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the experiment, but not in the naturalistic study.  Nonetheless, even though there was no sex 
stereotype effect in the naturalistic study, teacher expectations favored boys, in the sense 
that teachers saw boys and girls as about equal, when, in fact, girls performed better in 
gymnastics. 
The question of stereotype bias in teacher expectations has been already 
investigated, but much of the research has been experimental (e.g., Tom et al., 1984; Van 
Matre et al., 2000) and assumed that, if teachers perceived sex differences, they were biased 
by invalid stereotypes.  However, in a naturalistic context, perceiving sex differences is not 
sufficient to conclude that stereotype effects occurred. The present research used a more 
appropriate index of stereotype bias by comparing the sex differences expected by teachers 
to the actual sex differences in a natural PE setting (e.g., Jussim et al., 1996). 
Before doing so, it was necessary to understand whether sports stereotypes 
favorable to boys may be influential in the context of gymnastics. Study 1 used a classic 
experimental paradigm to examine this question and the results showed that teacher 
expectations of performance were higher for boys than for girls. This finding suggested that 
the stereotype about male superiority in sports may influence teacher expectations (e.g., 
Koivula, 1999; Messner, 1988, 1990) even in the context of gymnastics, a sport sex-typed 
as feminine.  
The second step of the research was to investigate whether and how stereotypes 
affect teacher expectations when real sex differences may exist. More particularly, we 
examined whether stereotypes would lead teachers to underestimate sex differences in 
gymnastics performance. The findings showed that teachers failed to detect the sex 
differences in favor of girls that actually existed. Although this result is a bias that favors 
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boys, there was no sex stereotype effect. Instead, teacher expectations were biased because 
they were based on inaccurate student personal characteristics (i.e., PE achievement and 
participation in sports). In the context of the classroom, one could argue that sex-
undifferentiated expectations are not as problematic as sex-differentiated teacher 
expectations, because they are less likely to result in sex differences in achievement. 
However, if Group A members perform lower than Group B members in a particular 
domain, and teachers expect Group B members to perform as low as Group A members in 
this domain, these group-undifferentiated expectations could prevent Group B members 
from performing as high as they possibly could. 
Limitations 
 Accuracy criterion. In order to assess the accuracy of the expected sex differences, 
we used the assessments of trained gymnastics experts regarding students’ behavioral 
performance. The accuracy of these assessments was strengthened by asking the experts to 
evaluate the students as accurately as possible, referring the ratings to standardized criteria 
relative to the execution of the task, and by asking the experts to observe each performance 
three times.  
However, there is almost never a perfect criterion for assessing either the accuracy of 
laypeople’s beliefs. It could be argued that there is a particular type of imperfection in the 
expert assessments of students’ performance (i.e., the measure of the actual performance)  -
- perhaps they were biased by sex stereotypes.  If this were true, our research might 
underestimate the effects of sex stereotypes on teachers’ expectations (if the experts held 
and applied the stereotype that boys were better at gymnastics than girls), or it might 
overestimate the effects of sex stereotypes on teachers’ expectations (if the experts held and 
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applied the stereotype that girls were better at gymnastics than boys).  Next, therefore, we 
consider the plausibility of bias in expert judgments. 
 Experts are, in general, less biased than naive observers (Jussim, 2005; Ryan 2002).  
More important, we instructed our experts to use standardized behavioral standards when 
evaluating gymnastics performances.  Use of this type of clearly standardized metric 
typically reduces bias in judgments and evaluations (Biernat & Manis, 1994).  Furthermore, 
experts were instructed to be as accurate as possible in their ratings, instructions which are 
well-established at eliminating stereotype bias (Judice & Neuberg, 1998; Snyder & Stukas, 
1999).  In addition, experts devoted their full attention to their judgments, and attention to 
personal characteristics is a well-established condition under which stereotype effects are 
routinely eliminated (Fiske & Neuberg, 1990).   
 Last, one must consider what the experts were actually doing.  They were not 
providing vague or general evaluations of overall gymnastics ability or performance.  They 
were evaluating relatively objective characteristics of specific gymnastics performances, 
such as the straightness of the body.  Whereas it is well-established that stereotypes 
sometimes influence perceptions of vague or general attributes that are open to 
interpretation (e.g., personality characteristics, assertiveness, skill at math, etc.), it is 
equally well-established that they typically have no effect whatsoever on objective 
behaviors to which perceivers pay close attention (e.g., Fiske & Neuberg, 1990; Jussim, 
1991; Kunda & Thagard, 1996).  We conclude, therefore, that, given the way in which we 
assessed expert judgments, the idea that our experts’ judgments were biased very much by 
sex stereotypes is highly implausible.   
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A related issue is that the evaluations made by the teachers (i.e., expectation relative 
to a future performance) differed from the ones made by the experts (i.e., perception of a 
current performance). Perhaps it would have been preferable that the two judgments were 
in the same temporal perspective. However, we believe that this discrepancy did not affect 
the results because previous research showed that predictions and evaluations are virtually 
identical and highly correlated (Kahneman & Tversky, 1973; Smith et al., 1998). 
 Correlation and causality.  Study 1 was an experiment, which allows one to draw 
causal conclusions about the effect of target sex on teachers' expectations of performance, 
at least in the artificial context of the experiment. Study 2, however, was a naturalistic 
study, which raises issues regarding the direction of causal effects.  Could teacher 
expectations have caused the actual differences between boys and girls?  This seems 
unlikely.  Teachers expected boys and girls to be equal, yet they were not equal.  If these 
beliefs were self-fulfilling, boys and girls should have performed equivalently, or nearly so.  
This did not happen.  Nonetheless, perhaps teacher expectations created small self-fulfilling 
prophecies, which reduced but did not eliminate girls’ superiority at gymnastics.  The 
design of the two studies was transversal so we cannot address this issue, but this is a 
possibility that deserves further investigation. A longitudinal study would be necessary to 
examine to what extent teacher expectations may create self-fulfilling prophecies. Also, the 
particular variances and covariances among the data also always affect the size of 
regression coefficients. Whether our particular coefficients generalize to new data is a 
question that will have to be addressed by future research. 
 There is also the omitted variable problem.  Even if we can rule out reverse 
causality, there is always the possibility that variables not assessed accounted for some or 
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all of the relations between the variables that were assessed.  It is important to note that no 
matter how many control variables are assessed in a particular study, it is impossible to 
know that one assessed all relevant variables.   
 What is possible, however, is to assess plausible and well-known and well-
established predictors of the variables in one’s model.  Study 2 did just this.  A slew of 
prior achievement and motivational variables were assessed, because such variables are 
well-known to be influences on both performance and teacher expectations were plausibly 
related to student sex. Indeed, a strength of Study 2 was that it identified variables leading 
to a spurious relation between student sex and teacher expectations.   
Comparison with Prior Research 
 These limitations notwithstanding, our results are similar to a vast accumulated 
literature on the role of sex stereotypes in particular and stereotypes more generally.  They 
typically have modest effects on person perception when little individuating information is 
available (as we found in Study 1), and (as we found in Study 2) typically have little or no 
effect on judgments in the presence of clear individuating information (e.g., Jussim et al., 
1996; Locksley, Borgida, Brekke, & Hepburn, 1980; Swim, Borgida, Maruyama, & Myers, 
1989).  Thus, although it is possible that different results would be found in different social 
contexts from the one we studied, this, too, seems unlikely. 
Theoretical and Applied Contributions of the Present Research 
These results are important for several theoretical and applied reasons. First, 
whereas a major concern about the effect of sex on teacher expectations has been that it 
unjustifiably leads people to see differences that do not exist (e.g., Fiske & Neuberg, 1990), 
Study 2, however, showed a different type of bias:  People may sometimes, and perhaps 
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often, fail to detect differences that really do exist. Thus, even egalitarian beliefs may be 
biased in favor of a social group if differences do really exist. In the particular case of 
Study 2, teachers were completely egalitarian in the sense that they saw boys and girls as 
performing equally well in gymnastics.  They were, however, wrong – girls had performed 
better.  This egalitarian belief, therefore, was actually biased against girls.  
Second, relying on individuating information is usually considered as some sort of 
gold standard of unbiased judgment. Study 2, however, shows that is not necessarily true 
and that it depends on the basis for individuation.  In the particular case of Study 2, teachers 
individuated on the basis of characteristics that were unrelated to actual gymnastics 
performance and which favored boys.  This produced a bias in favor of boys that was just 
as unjustified as any bias produced by stereotypes. 
Conclusion 
Our research showed that teachers’ expectations of students’ gymnastics 
performance were biased in both studies in favor of boys, such that boys were erroneously 
seen as performing better than girls in Study 1, and as erroneously seen as performing as 
good as girls in Study 2. This pattern was quite robust, occurring in both the experiment 
and the naturalistic study.  
This research, however, also demonstrated limitations to the power of sex 
stereotypes in several ways. First, sex stereotypes did not influence expectations of 
performance in Study 2, when teachers had ample individuating information about students. 
Second, the effects of individuating information in Study 2 were much larger than the 
effects of stereotypes. In other words, modest bias existed right alongside teachers being 
nicely in touch with the real ways in which boys and girls were similar and different.  
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Nonetheless, any bias, especially in a potentially socially charged domain such as sex 
stereotypes and discrimination, is too much.  Western societies have worked quite hard 
over the last several decades to eliminate barriers to girls’ athletic opportunities and 
achievements.  Despite considerable success in these efforts (there are far more athletic 
opportunities for girls now than in 1960), our research has also revealed a small, but 
continuing, obstacle: teachers’ small but systematic tendency to see girls’ athletic 
performance as less good (compared to boys) than it really is.  Even if teacher expectations 
have – on average – only modest impact on student achievement, from .10 to .30 in terms 
of standardized regression coefficients (e.g., Brophy, 1983; Jussim, Smith, Madon, & 
Palumbo, 1998; Trouilloud et al., 2002), students belonging to stigmatized social groups 
(e.g., girls in masculine domains, African-Americans, students from low social class) are 
more vulnerable to self-fulfilling prophecies than students from non stigmatized social 
groups (see for a review Jussim & Harber, 2005). Then, future research should examine 
whether these sex-biased teacher expectations prevent girls from performing less well than 
they could, and whether the results of this research could be replicated in other school 
subjects. 
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Notes 
1. Research on shifting standards shows that, when using subjective criteria (e.g., 
“ratings of how tall or how good someone is on scales with undefined endpoints such as 
“very tall” or “very good”), people will appear to be unbiased, but this is only because 
perceivers do not use the same standard when judging a man or a woman (e.g, tall for a 
woman does not mean the same thing as tall for a man).  However, when person perception 
is assessed using objective measures (such as height in inches), bias often emerges even 
when it did not emerge using subjective measures.  The present research, requiring the 
expert judges to evaluate the students using standardized criteria, maximizes therefore our 
ability to discover whether or not the expert judges perceived a difference between 
particular male and female students.  
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Table 1.  
Descriptive Statistics and Intercorrelations Among Variables (N = 422) 
Variable Mean SD 1 2 3 4 5 6 7 8 
1. Teacher performance expectation   4.30 1.35 -    .41***   .47***    .35***    .47***    .28***    .12*   .07 
2. Gymnastics performance   3.49 1.33  -   .49***    .37***    .14**    .08    .09†  -.18*** 
3. Perceived competence   4.35 1.39   -    .52***    .27***    .23***   -.11*   .12* 
4. Self-determined motivation   3.88 7.38    -    .17***    .11*    .06  -.11* 
5. PE achievement 13.15 2.62     -    .30***    .21***   .26*** 
6. Participation in sportsb   2.13 1.38      -    .05   .26*** 
7. Academic achievement 12.54 2.34       -  -.29*** 
8. Student sexc   1.55 0.50        - 
 
Note: All correlations were rendered independent of students’ classrooms with multilevel modeling.  
bNo participation in sports was coded as 0, from 1 to 2 hours per week spent on doing sports was coded as 1, from 2 to 4 hours was coded as 2, 
from 4 to 6 hours was coded as 3, from 6 to 8 hours was coded as 4, and more than 8 hours per week was coded as 5. cGirls were coded as 1 and 
boys as 2.  
†
 p < .10; * p < .05; ** p < .01; *** p < .001. 
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Table 2.  
Hierarchical Linear Models With Students’ Performance As Dependent Variable 
 Model 0a Model 1a 
Variables ß or ²  ß or ² t 
Fixed Effects     
  Constant    .00 .05   .01     0.07 
Perceived competence     .46     9.26*** 
Self-determined motivation     .09     1.80† 
PE achievement     .05      .94 
Participation in sports     .02      .48 
Academic achievement     .07    1.52 
  Sex    -.24    5.11*** 
Random Effects     
  Class level    .07 2*   .164    2.88** 
Individual level    .92 4.22***   .60 14.05*** 
-2 log L 1185.03 1026.71 
 
†
 p < .10; * p < .05; ** p < .01; *** p < .001. 
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Table 3.  
Hierarchical Linear Models With Performance Expectations As Dependent Variable 
 Model 0b Model 1b Model 2b 
Variables ß or ² t ß or ² t ß or ² t 
Fixed Effects       
  Constant    .02     0.28    .03     0.31   .02    0.25 
  Performance      .27    5.67***   .24   5.20*** 
  Perceived competence      .23    4.40***   .18   3.54*** 
  Self-determined motivation      .14   2.80**   .11    2.40* 
  PE achievement       .33   7.22*** 
  Participation in sports       .11  2.78** 
  Academic achievement       .03    0.81 
  Sex      .10     2.52*       -.00    0.02 
Random effects       
  Class level    .13     2.46*    .16     2.82**     .14  2.88** 
  Individual level    .87  14.20***    .61  14.07***     .51  14.03*** 
-2 log L 1167.72 1026.84 951.36 
 
* p < .05; ** p < .01; *** p < .001. 
ß refers to the standardized regression coefficients of the fixed parameters; ² refers to the variance of the 
random parameters. 
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Figure Captions 
Figure 1. An adapted version of the reflection – construction model (e.g., Jussim et al., 
1996) 
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